1. A macrocyclic compound of the formula/ (I) 




10 




(I) 



T) 



where part (A) is a - C - CH/3Y(CH2)y - NH - bivalent radical 

O Rfc 

having its -NH- group linkec. pto the carbonyl group of part 

2 0 - C - CH - (CH 2 ) X - N -, a - (CH 2 / V - bivalent radical, or a covalent 

O R X X 
bond ; 

- where part (B) is a - C - - (CH2) z - NH - bivalent radical 

Z-o /R 3 

having its -NH- group linked to part (A), a -(CH2) Z - bivalent 
radical , or a covalent band; 

- where part (C) is a - /C - CH - (CH 2 )t - NH - bivalent radical 

O R 4 

having its -NH- group/ linked to part (B) , a -(CH2)t- bivalent 

3 0 radical, or a covalent bond; 
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where part (T) is a-Y-L-Z- radical; 
where X is a monovalent group selected 
consisting of: -S0 2 -Ar, -S0 2 -CH 3 , -S0 2 -< 
-CO-CH 3/ -CO-Ar, -CO-R, -CO-NHR, -CO- 
-C0-O-CH 2 -Ar 



rom the group 
'-3, -H, -COH, 
-CO-O-tBu, 



10 



s 




N 



i . and 




(CH 2 ) a -NHR 5 , 



20 



o Ar being an aromatic groufcjV ^Substituted aromatic 

group or a heteroaromatic grftfup, 
o a being an integer selected from the group 

consisting of 0, 1 and 2, 
o R being a monovalent group /- (CH 2 ) n -CH 3 or -(CH 2 ) n -Ar 

with n being an integer frjbm 1 to 16, 
o R Q/ Ri, R 2/ R3 and R4 being independently selected 

from the group consisting/ of : 



-H, -CH 3 , 



-< 



"NHR 5( 



NPR 6 



NHR 6 




I 

H 



N ^NR 5 , 



R7 
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OR 



7 ~> Rs •-<' 
o ^ 

0R 7 



SR 



9 ' ^-SO 



{ 8 , 



-SO- 



3^3,- 



\ 



10 



2% 



proline and hydroxyproline may be used/at positions 0,2 
and 3; and l when X is CO, 

R 5 . R Si and each being a m A novalent radical 

tndependaatly selected from thi group COnaiscing 
of: -H, -S0 2 -CH 3 , -S0 2 -CF 3 . V-rju, - C QCH 3 , -CO-Ar, 
-CO-R or -CO-NHR wherein rK^L defined as above 
-CONHAr. -COO-tBu and -OOo\U^-^, said radical 
being or not: substituted by J lease one monovalent 
group selected in the group consisting of: 

-0-CH 3 , "CH 3 , -N0 2 , -Nh/ -NH-CH 3/ -N(CH 3 ) 2 , 
-co-oh. -C0-0-CH3, -co-ch/, -CO-NH 2 , OK, F, cl, 
Br and I ; 



R 7 being a monovalent radical/ selected frorr. the group 
consisting of: 

-H, -COH, -CO-CH 3 , NHOH, fif H OR , NKR , -CO-R wherein R 
is defined as above, VcO-Ar and -CO-tBu. said 
radical being substituted or noc by at leagc ^ 
substxtuent selected fror/ the group consisting of: 
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n 10 



20 



-0-CH 3/ -CH 3/ -N0 2 , -NH 2 , -NH-CH3 , -N(CH 3 ) 2 , 
-CO-OH, -CO-0-CH 3 , -CO-CH 3 , -CO-N^ 2 / OH, F, Cl , 
Br and I ; 

R3 being a monovalent radical selected /from the group 
consisting of: -OH, -NH 2 , -OCH 3 , / -NHCH 3 , -O-tBu 
and -0-CH 2 -Ar, said radical substituted or not by 
at least one group selected in the/ group consisting 



of: 



■0-CH 3/ -CH 3/ -N0 2 , -NH-CH 3 , / -N(CH 3 ) 2 , -CO-OH, 
-CO-0-CH 3/ -CO-CH 3/ -CO-NH 2 ,/oH, F, Cl , Br, I; 



R9 being a monovalent radical 
consisting of: -H, -tBu,t 
wherein R is defined as 
radicals substituted or 



se/lected in the group 

EO-CH3, -COAr, -CO-R 

we and -COH, said 
by at least one a 



monovalent group selected from the group consisting 
of: 

-0-CH 3/ -CH 3/ -N0 2/ -NH-tH 3 , -N(CH 3 ) 2 , -CO-OH, 
-CO-0-CH 3 , -C0-CH 3 , -CO-NH^, OH, F, Cl , Br and, I; 
where Y is a bivalent group -CH£>- or -CO- 
where Z is a bivalent group -Nlf.- or -0-; 
wherein x, y, z and t are integers each independently 
selected from the group consisting of 0,1 and 2; 

wherein L is a bivalent radipal selected from the group 
consisting of: 

- (CH 2 ) d -A- (CH 2 U-B- (CH 2 ) e -, d and e being 

independently kn integer from 1 to 5, j 
being an integer from 0 to 5, when j is 0, 
A or B is present, 



1 
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with A and B being independently selected 
from the group consisting of j 
-0-, -NH-, -NR- wherein R/ is defined as 
above, -S-, -CO-, -SO-, -CO-O-/, -O-CO-, -CO-NH-, 
-NH-CO-, -S0 2 -NH-, -NH-S0 2 -, 




V 



10 



\ / ' -CH0H-, 
0 



1=5* 



20 




R ~R 

' ~ CR ^&£l with the conf igura- 

HO ' > OH 

tion Z dr E, -G=C- f M G z and -G z -f^- 

with the substituent/ -G 2 - in a 1,2, 1,3 or 
1,4 position, 

G}_ being selected fjbom the group consisting 
of: 

-0-, -NH-, -NRj wherein R is defined as 
above, -S-, -CH=CH- with a 2 configura- 
tion, and -CH=p-; and 

G 2 being selected/ from the group consisting 

of : 

-0-, -NH-, /-CO-, -NR- wherein R is 
defined as above, -CO-O- , -O-CO-, -CO-NH-, 
-NH-CO-, -SoJ-NH- and -NH-S0 2 -. 
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2. A macrocyclic compound according to clakm 1, wherein 



said compound is of formula^ (8)) 



a \1 



HN^ Jk I 



CH 2 



where L, Z, R, , R 2 and R 3 have the feame meanings as 

given in claim 1 and (PG X ) , (PG 2 ) and (PG 3 ) are protective 

groups commonly used for orthogonal protections in peptides 
synthesis 



3. A macrocyclic compound according to claim 1, wherein 
said compound is of the formula /(9) : 



HN^O 

o=s=o 

CO A 



where L, z, R, R lf R 2 and R 3 haye the same meanings as 
given in claim 1. 



4. A macrocyclic compound according to claim 1, wherein 
said compound is of the formula/ (£L0) : J 



(PG 2 )R 2 - 

Hi 

< p Gi)Rj 
( 10 



J3(PG 3 ) 



10 
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where L, Z, R 1# R2 and R 3 have the same rheanings as given 
in claim 1 and (PG X ) , (PG 2 ) and (PG 3 ) araf protective group 
commonly used for orthogonal protection in peptides 
synthesis . 

5. A macrocyclic compound according t^o claim 1, wherein 
said compound is of the formula (11) : 



HN^o 



20 



where L, Z, R lf R2 and R 3 have tjji^ same meanings as given 
in claim 1 and wherein (PGi) J (PG 2 ) and (PG 3 ) are 
protective group commonly used forj orthogonal protection in 
peptides synthesis . 



6. A macrocyclic compound according to claim 1, wherein 
said compound is of the formula A 12) : 



HNL 



30 
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10 



where L, Z, X, R lf R 2 and R 3 have the same/ meanings as 
given in claim 1. 

7. A macrocyclic compound according to cjfl.aim 1, wherein 
said compound is of the formula (17) : 



(PG 



H 

(17; 



20 



where X, L, Z, R lf R 2 and R 3 have/ the same meanings as 
given in claim 1 and (PGi) , (PG 2 ) a/id (PG 3 ) are protective 
group commonly used for ort 
synthesis . 



thogonafli protection in peptides 



8. A macrocyclic compound according to claim 1, wherein 
said compound is of the formula (fl.8) : 



R 2 , 



Q R 3 
' NH' 

' H 



18/ 



where L, Z, R x , R 2 and R 3 ttave the same meanings as given 
in claim 1 . 



30 9. A macrocyclic compound according to any one of claims 
^ 2_, 4, s4m£ 7 wherein eich of (PG^R!, (PG 2 )R 2 , (PG 3 )R 3 , 



53 



(PG 4 )R4 have independently the same meaninc/s as the radical 
R 5 , R 6 , R7, Rs or R 9 as defined in claim 1. 

10. A macrocyclic compound according to /claim \,J selected 
from the group consisting of: 



10 



20 



30 




PhCO. 



and Q 



H a N r 
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A process for preparing a compound of the formula (I) 
claimed in claim 1, comprising the steps of: 

a) preparing by coupling a first building block 
deriving from natural or synthetic amino-acids, 
said first building block being of the formula: 



H-N-CH-C-A-B-C-Sp-P 

I I (I 

X R x O 



wherein X, R lf A, B, C are defined as in claim 1, 



Sp is 



-S 




0- or -S 




WH- and 



P is -CH 3 or -CH 2 -Ph when the coupling is carried 
out in liquid phase, and 



Sp is 




N0 2 



n = 2 (standard), 3, 4, 5, 10 




H 



iia = 4,5,l© 



m 




as =3 f S,9 



2^ 



m 



5^ e 



or 



b) 



and P is polystyrene, PEG-polystyrene 
polyacrylamide or any suitable resin when the 
coupling is carried out in solid phase; 
coupli ng the first building block prepared in 
step a) with a second building block hereafter 
called "tether", of the formula: 



H-Y-L-Z- PG Z 



wherein Y, Li and Z are defined as in claim 1 and 
PG Z is a protective group; and 

c) removing the protection grcuos PG fr^ m 

a j.^u.pfc, fi^, z rrora the compound 

obtained in step b) ; and 

d) carrying out a macrocycl ization of the unprotected 
product obtained in step c) and a cleavage if the 
above mentioned steps (a}< and (b) were carried out i r 
a solid phase, in order to obtain the requested 
compound of the formula (I) 



12. A process according to claim 11, wherein when A, 3 or C 
is Arg, the process further comprises the steps of 

a) utilizing a suitably protected ornithine (orn) 
residue as a surrogate for Arg, 

b) carrying out a- selective deproteotion of the 
protecting on the Orn side chain, and 

O reacting with an appropriately protected guanylating 
reagent to provide the protected Arg element. 

°^ 13 ' A proces3 for preparing a compound of formula (8) as 
defined in claim 2, comprising the steps of: 



3 
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a) coupling an amino-acid of the formula A: 

wherein (PG a ) is an amine protective group and R 3 

and PG 3 are defined as in claim i, either in a 

solid or a liquid phase, with a compound of the 
1 0 formula : 

n h-sp-p 

SJ wherein, when the coupling is carried out in a 

y3 . liquid phase, Sp is 
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S or -S* ■ ^ NH _ and P is ^CH 3 or 

-CH 2 -Ph and, when the coupling is carried out in a 
solid phase, Sn is 



10 




and P ± s polystyrene, 



NO- 



^1 



in order to obtain a compound of the formula (1) 



111 



2C K 



b) 



PGaHN Sp-P 
O 



(1) 



removing the amine protection group PGa from the 
compound of the formula (1) to obtain the 
corresponding compound of the formula (2) : 



HaN 7T"Sp-P 
o 



(2) 



30 



c) coupling th 



e compound of the formula (2) with 



another amino-acid of the formul 



a B: 



10 



25 F 
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PGctHN^y-OH 
O 

Cb) 



wherein PGa is defined as above and R 2 and PG 2 are 
«efin ea - as ln claim ^ ±n ^ ^ 

compound of the formula (3): 



|2(PG 2 ) R 3 (PG 3 ) 

PGQHN^jp-fjJ^ip-Sp - P 
OH O 

(3) 



em ° Vin9 ^ ine action group PGa rroa the 

compound of the fornuUa (3) to obtain the 
corresponding compound of the formula (4): 

H! ^fV p - p 

OH O 
t<0 



e) ei^er cou P l ing the Compound of the 

with a further amino-acid of the formuL 



rormula (C) 



30 a » c) r 
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wherein R is -<CH 2 > n -CH 3 or -(CH 2 ) n - Ar with n 
ranging from 1 to 16, in order to obtain a 
compound of the formula (5) : 

5? J^ (PG,> f 2lPG2 ' ^< PQ 3) 

OH OH OH O 
C5> . 

and coupling said compound of the formula (5) 
under Mitsunobu conditions with an alchool o-~ the 
formula (D) ; 

HO-CH 2 — l^-2PGz 

wherein L and Z are defined as in claim 1 and PG Z 
is a protective group, in order to obtain the 
compound of the formula (6) : 



0 Fi(PG,) 9 a (PG 2 ) ? 3 <PG 3 ) 



Q O j OH OH O 

• CH 2 — L—ZPGz 

00 



or coupling the compound of the formula (4) wi 
compound of the formula (E) : 

O j O 

CH 2 — L~ZPGz 

CO 
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f ) 



wherein R„ t\ p^. 

*r ±, R lf PGl and clefined 

above, in order 
the formula ( 6) ; 



above, in order to obtain directly th 



as 

e compound of 



removing the protective gcoup ^ from the 
compound of the formula (6) tQ Qbtain 
corresponding compound of the formula (7> : 



9 j^< FQ t> 9a(PQ a ) R3(PG 3 ) 



CHj L — ZH 

m ' cv) 

W g) carrying out a macrocycli sation nf 

u ^yoiisatior. of the compound of 

the formula (1) =, n H 

{ ) and a cleava ge if the coupling 

S StePS WSre Ca " ied out in the solid phase, in 

I ° Xder t0 ° btai - the requested compound of tho 

j« formula (8 ) . 

2 D ""T*" * "-Pound c, the IOM ul« (9, 

= and , further step ^ oonsists ^ 

or th . pC o,« ctiv<s group pol/ pG2i of 

formula (8) as def-ir, = H ■ ^ or 

defied in claim 12 to yield the requested 
compound of formula (3). quested 

16. A process for preparing a compound of formula {10 , as 
defined in claim 4, which canprlama the steps < > * 

-aim « and a further step wh ich conaists in the cl 6av in g 



of the sulfonamide portion oE the compound o £ formula (8) 
to yield the r. quested =o mpou „d of f .r,„ la (10) „ ith a free 

amine group. 

16. A process for preparing a compound of far.ma (li) £s 
defined i, claira 5 , which compri3es ^ ^ ^ 

claim 15 and a further st<=>n uk^k 

61 Step whlch consists in coupling the 

compouna of tormula (10) with an acid 
rormula HX, wherein v -> ^ +. > 

. ^ Xn X hSs the meani "9 given in claim 1, to 

yaeld the requested compound of formula (11). 

17- A process for preparing a compound of formula (12) as 
defined ir. el aim 6 which comprises ^ ^ 

caw ^ and a further step which consists in cleaving the 

orthogonal protecting groups PG1 , pe2 and ^ 

compound of f ormula to y±eld ^ ^ q 

formula (12) r ^ 

18. A process for preparing a compound of formula (17* as 
defined in claim 7, comprising the steps of: 



a) 



coupling an amine of formula (4) : 

jaCPQa) 8 3 (PG 3 ) 
CO ° H ° 

Wh " flin R 2<^2>, R 3 (PG 3 ) are protective groups 
commonly » sed for orthogonal protection <„ 
peptides synthesis, A has the 



grven in claim 1, and P 



same meaning as 
is -CH 3 or -CH 2 -Ph and, 
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when the couplina is <-a v>--i . 

pj-xng carried out m solid phase, P 

may also be polystyrene, 

with the amino-acid of formula (C') : 

8i(PG,) 

wherein R l(PGl) ± , a protect±ve group ^ 

7 ° rthOg0nal ^.ction in peptides synthesis end 
w e i PGa is an ptQtective ^ 

oDtain a compound of formula (13) . 

j*f<PG(> ijJaCPGa) r 3( pc3 3) 

13 

b. « mo . ing th . amino protecting group 

compound n r . 

of ,or rou la (13, to obtain th 

corresponding compound of formula (14): 



BitPGt) R a (PG 2 ) R 3( pg 3 , 



OH oh 
(14)' 



nydroxy-acid (2=0) or with 



formula { D ! ) : 



£n amino-acid (Z-NH) oJ 



HOOC-L— ZPG* 
D' 



m m 
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wherein L ha* 

nas the same meaninq as in ,i • 

of , Dtain th ^ compound 

°c formula (15) : ^ 



oh 6 A o 

L — -ZPGz 

(is) 



wherein PG Z ia a protective gro ^ 

d) removing the terminal alcohol (Z . 0 ) or * • 

Protecting group (pQ , f * ° } ° r < 2= ^ 
* a , Z) fr ° m ths compound of 

f ° rmula <«) to obtain the Corre „ 
or amine of the for mula (16) : "^l 

>?t(PG»> 8 2 (PG a ) R 3 (PG 3 ) 
OH oft 5 



e) 



cf L ~ ZH 

carrying out a macroc y cli Sat ion of ^ e . 
and a cieaving Qf the expound 

compound of formula (16 , to . , . ° nce the 

compound of formula , 1 < 7): ) ° bt5in ^ requested 

07) 
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1*?. A process for nrena r -j n „ = 

^ . Preparing a compound of formula (18) as 

d.fxn.d xn el.i„ a „ hich compriS8s ^ step 
= 17 and . further step of remov . ng 

protection (PG1) , (PG2) rpm\ ^ , 

1 (PG3) and ( PG4 ) , when a fourth 

introduced, from the compound of formula ('7) 

to yield to the requested compound of f Qrmula (18) . 

" and ' wh.r M each of (PGl)Rl , {pG3) 

(PG 4 )R 4 and (PGz)Z have independently the sam 

jr- UCilL1 Y tne same meanings as 

the radical Rc t>„ „ 

^ «S. Rs. R7. R 8 or Rg as defined in claim 1. 

~1. PS 2 , 3 ' PG 4 and P G2 i. . carbamate „ a 

group. ^ 

lCOted tha <>" U P consisting of Boo, ^0= and Dd 2 . 

23 A process according to elal „ 2 , _ ^ 
..l.= t .d =™ «,. 9toup „„, l!tin , of Trt 




